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imm#<omm] 

(a) iE?ij*coiayij#-^2 jciBfc^r ^ y ^e^j^-ts 

(b) E5"J*<BEW## 2 |E«cC0T ^ / HffiEW»w33V * 

[ 2 ] JWT O (a) XI* (b) K. 
(b) EJ(l*G>Eyi»-§- 4 ^1B«<DT S y BfflE?9l-*3i > 

3 ] J£TF<£> (a) Xtt (b) Jffc a — K 

(a) EOT*<&EJRI#*2 fclE*t*>T § yBfcEW4:#i-a 

(b) E?'J*c£>E?'J#-S§-2 KIEtt<E>T S /itEWlC*5V^ 

[ |f jft^ 4 ] «T<0 (a) X H: (b) <D # ? K£ = — K 
t5DNA 0 

(a)EyiJ*<£>Ey»J#"9-4 (CfS«cC0T ^ y gelE^JSr^-rs 
<b)EOT*^EM»*4»r|Btttf>T S y BfflBWfcSsi ^ 

[ 5 ] J^T<£> (a) Xtt (b) 0>aUBB*l*> ^^^D 
NAo 

(a) EM#»ll-B««>*afiBW^5t», *lff3 0 
1-2 0 7 3i^65DNA 0 

(b) E?iJ#-§- 1 tc|EttotS[*EW<^ 5 0 
1-2 0 7 3^ib*5JfiaEy«^e>*SDNAXIiKD 
N AEJI«)-» t ilSE^l^ 5>45DNAt^ 

ifcBI*tSr*"r5* w<^KSra— KtSDNAo 

6 ] $XT<D (a) Xtt (b) (OmSSMfr k 5 D 

NAo 

(a) E^I*^ 3 fc:|B*c<DtftSEy«<£> 5 ^ss^- 3 3 
1—215 4^b45DNA 0 

(b) en** 3 ^aaiftotttaE^j^ 5 &mm^r 3 3 

1-215 4*»bft«*IUHEW^b*«DNAXttKD 
■[»**7] 11*93, 4, 5XI*6lriE*W>DNA 



£ *MS rt £ trlWMfltt BMEiMIK 

05 #«7t£«E*W>l*£»o 

[00 0 1] 
[00 0 1 ] 

15 JS (Acetobacter) RrMfsU* l/T± h'<* Wk (Glu 
conacetobacter) fttfr*lfe<0flk£tt 

[0 0 0 2] 

[0 0 0 3] SflfcS5#t?tt, t&ftfi^^y— /u^BMk 

30 [0 0 0 4] -t<Dfcft. ffflWRWIw^Ttt, «£9*V* 
ttiSG^f 1 (Acetic acid resistance gene) £r^u — 

[ooo5] ^ft*x(Dmmm<DffimmmfcttM't 

40 5££0-C#6*B«*e-*fcL-C, ^9^* — *T»riM" 
^> SOCO®^-?- (aarA, aarB, aarC) fr? 

Pv?— (J. Bacteriol.) , 17 2*, 2 0 9 61, 1 
9 9 0?) o 

45 [0 0 0 6] Z<Dft, aarAifiW^y^^ 
^^^-K-r^ite^fot), X, a a rClWttft 

jeSiXfc**, a a r B«e^lCoV^r »4«HB^WCfc 

ofc (v^t -t/u • • 7 yf^ ^> 3 y • 7y 

50 K'^^y^Tliy^ (J. Ferment. Bioen 
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g.) , 7 6t, 2 7 OH, 1 9 9 3^) . 

[0 0 0 7] r4xbW3ocog^f^ige^£^tf*(5 
^VSift*-?/^^ t°— -7*7^ S Y\z\9 n — ~V^U T 

-fe ^<?* — • r-fe^ • i^y^^-y— x • if-f y -)--t>- 1 

F03 2 8 8 (Acetobacter aceti subsp. xylinum IFO 

3288) mzMmu&^xmbtitz.&mfcmm-±. stsfcw 

- 2 1 9 8 7 8 ^§-<&$R) „ 

[00 0 8] — g^g?0^ib^ n— =Vi/$tbfc^S 
^S7/uft KflftTK^P^ (ALDH) £=3-K-f-3ifi 

2 3 6 4-§-<£$8ir|»^$;H,-CV^ 0 ALDHIi 
m- a»B8«i- ^t!i J ?>. AL DH5r = 

[0 0 0 9] ro±5**tt*»e>» ftnfcWttSr^fflf* 
[0 0 10] 

zw$i®)&m<D&&mmm J *-r ■5fr*fcw*« teste 

[0011] 

[0012] ft*«>BMfclHtt3ie j F-«>«i»**»*> Sfflff 
4:tBMi-5 JSeT- & * n — =. V 
^"T -5 * ft * t* ««J T-fo o fc. 

[0013] uj»u z.<d^o tejjmx*nmm±.mmte 

Ti^W^fC&tfcSitU ^W^V/^Sf&a— KI- 
SSES: $#1" 5 -=>/!:, tfc&^frfcft-O^^ 

[0014] :ro^iaot, XHtKftAK&KJIlV' 



ttmrnz^zttWimmmtefefettir v-~>9 

05 [0015] IfbnfcttiftWttJterf-tts i?T- 
jfLffi£*VC*3>9, ATP/MVf-f^*tS'F (ATP 
binding cassette) fc^f-f^ABC h7^^-^— ^ — t 

10 Ki-SS^ (ABC hTV^sK— 9— JS&fr) "CfcS 

[00 16] L*»U SSi#SnfcB«*oBrafelB14«e 

ABC \> 7 ^xtf- bitmistzb ' ^ 4SR 
15 &fr%t>$>Xl&<frr>1tZ.bfrb, ATP^gPfitS:* 
t5,Sti«©ABC h7^^- *-iH5T-t{&-c^ 

[0 0 17] -Zfr, IMfrSftfcfWBIttjte^fcoV* 

20 -c, *W8tfcftffl**txv**r'feh^*— 

(DhVX'ttn'Ltz.bZ.Z. M^-W^Pl+tli^J 7 0%t?fe 
[00 18] ^blc, fcWSftfcBfflMSttJte^SrJIiv* 

30 [0 0 19] *fc, K^^-t-a 

35 Sfefc«IWIWf«»*!WMIKl*l±U .fcDMMM 

(1) ~ (9) *^)5:5t©-Cfc5. 

[0 0 2 0] (1) £J(TO(a)X»±(b)C0^^^«. 

40 (a) mm<nn&m%- 2 i'iE*cor s / tmmz^-rz 

9 ^y^PWo 

(b) Be?»coia?ij#-i- 2 tciEtfewr 5 / ^ia?ijic*3v * 

45 S^v^lf. 

[002 1] (2) KT«(a)Xli(b)W^^^I. 

(a) ia?ij«wia?ij#-§-4 i-iE«c<7?r 5 / gsffi^JSrW-rs 

(b) K?imcoia?ij#-!§- 4 icta^cor 5 / min^^ * 

50 T, i*KBt*07S/to**. WMHXtttf 
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[0 0 2 2] (3) «T^(a)XI*(b)<7)* V/^fC&r 

(a) ia?ij^c7>ia?ij#-J§- 2 ke»<0t ^ y »e?u s 

(b) EW*<0EOT#*2fcE*W>T S /KE?iJiw*3V> 
X, iei<li»7^K^ WfcsEflXttf* 

[00 2 3] (4) W(a)M(b)0^y/^S5: 
a-KtSDNA. 

<b)e^j*<be^j#-*4 ke«<0t ^ y gfciE?ij£*i-£ 
*>v^R e 

(b) ia?ij^^ia?y#-^4 ke^t s y b6e?»Kw*5i * 
x, ifi<ii*i«)7$/»^ w*«u<rifl- 

[0 0 2 4] (5) EAT^(a)Xfi(b)(OJfiSE?iJ^?3 
45DNAc 

(a)EW## 1 fclffl»(OJUfiiEW^) 5 3 0 

1-2 0 7 S^WSDNAo 

1-207 3^e>/«c«*Siay'j^e>3fe*DNAXftKD 

B61H4Sr*i-S * ^^WSr=3 — Kt5D N A Q 

[0 0 2 5] (6) WT^(a)XB(b)0±ftSE?'J^b 
Ji^DNAo 

(a) EW#*3^E«t^*tt*EyiJ0 5*>, «lf^3 3 
1-215 4^?)45DNAo 

(b) ga?ij#^- 3 \z tm^mmmco 0 > 3 3 

1-2 1 5 4^bft5H«?IW i bft5DNAXttttD 
N AEJ«*>-tt £ tBffifft fcJfiKE?^ <b ft 3 D N A t * 

[0 0 2 6] (7) (3) , (4) , (5) Xf* 

(6) lcE4fc^DNA&»terttc^tfWBfeiiBttS:*i"* 

[00 2 7] (8) mt£4fc*sr-fe Y'<2$— Wk, lit 
^yu=i >rir * — JRtf>ftBfc0T?fc5 r. i: 
i-SHt#3i (7) KE**>*£«« 

[0 0 2 8] (9) (7) Xtt (8) fcE*<£>»£« 

[0029] **wfcj;ttii, m^^*tbT. mmc 



14, RSi^*H-*IBi4* s «*^i*]±b, i#*^tcBiS* 

[0 0 3 0] 

(1) *38«©DNA 
*PJ^DNAIt ATP/^yf^ ^fii^v V (AT 
P binding cassette) £rf¥o&£\ ABC h^V^^— 

10 fc^*EW*EW»#2Xtt4fc»-t-T S /IBEOTfc 

[00 3 1] ^(DDNAt LT> JftfrWfctt, E?'J 
15 1 (D&mgr^ 3 0 1-2 0 7 3 XttE?ll*EW#» 

3(7)331-215 4^b*SifcaEWS:*t"*DNA 

[0 0 3 2] E2W##lXtt3 *C*-r«»EOTtt, DD 
B J/EMBL/G e n b a n k tC*3V ^TfBlWJifrB^Sr 
20 ^^bfc^^^>, (Escherichia col i) MBC 

h 9 v * *k— * -ae^- <^-o t? *> -5 u u p 3t t r 

^ y BftE^J I^A'-C 3 8. 5 %, — * 7 >< /Is* • >f ^ 
yU^>-iF^i (Haemophillus influenzae) WU.UPSG 

^ £ t r ^ y ttE^I u-^/^t? 3 8. 1 %co^[^t4 5r^i" 

30 [0 0 3 3] *55WODNAf4-t<DittaE^W5Kb^i 

u*^K*r^9-Y^— 1 (E2W»*5) JtV^-f"^- 
2 (Eyj##6) £LT/BV\ BHML PJfctfT-fc h/* 
^ # — • T/U HTtfy^^MH- 2 4ffi (Acetobacte 
35 r altoacetigenes MH- 2 4 :FERM BP-49l)coyy i^D 

NA&mmt^tztf}) y 7— t?-^*— yr^ 5/ a > 

(P CRSffO ( h ^>-X- • Z?=.*T=ir4rx 
(Trends Genet. ) 5#, 1 8 5E 1 9 8 9f) C± 
oT, *fcB*tttEWKa6-3V^T^J«Lfc*y=f^^ 

NA-f ^7 !)-S:fflV>2»/^ ^3 ^.to 

[0034] ^-y^^^ lx*^KW-frj*tt, wixtf, m 
flESnrv>««^<ODNA^j*«S:fflV>"r®£iwtSoT 
45 ^-CfSo PCREJSll 7^W^> 

^fAXft (Applied Biosystems) JJ<Z>if— -e/HM * 
7-GeneAmp 24004:|V\ T a q DNA^U 

so [00 3 5] *«K«)W»HttSr»*i"5*BB**^* 
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[0 0 3 6] ^oj:5fti«^fc*i3(rr««IBt<rt- 
DNAtt, «*«E8Wft»»»*»«feteJ:o-C, 

<0£5ftafc«£JxfcDNA»±, !£3l^&ft-ci 
IMC J:oT fc«t»-t-« r. $ o 

[0 0 3 7] £fc, -jRSIlK* y/^R^7 5 yBEJIJ 

43iw*n*r=— Ki-aaotEWtt, aw, ka 

So 

[ 0 0 3 8 ] JMWfttCtt, Tir h^^^— JR^^yun^ 

i «riE*<D«[aEE^j^ 5 mmmm^3 o i 

-2 0 7 S^fc/^^EWfcWrSDNA^ttttSE 
W<0-«*r*fi-3 D N A iffi«Wfc*XE5«a» 648D 

Ki-«DNA«r*Hti-*r. irJr.toTt, ft#y/^f 
[00 3 9] wC-CV^5^ h y x^*^ h4*#i:tt, 

rotafe^!Ki^«»w±, 7 o%wji<^tiiRittsrW-r 
^DNA^w^y^xu ^n<t QtBRHfews 

^yy^f-^ay^m 0iJ^llilXSS 
[0 0 4 0] (2) **K9l0lHfefli 

[0 0 4 1] T± bs<?*—m<DmWt IT, AftWl: 
r±T1? — • T-iT^ (Acetobacter aceti) 7^ 



tf fett, Ti? h/<?#— • T-fe^No. 1 0 2 3 (Acet 
obacter aceti No. 1023) tfc (^fr^fe^^ffclr If 9 — 
CFERM BP-2 2 8 7 tlT<Ff£) ^W*SiX 
5 0 

05 [0 0 4 2] ftfc, ^A-^Ti? b'<9 9—m<Dffimh 
LTte, y;\s*>T*tV'<9 9— * =->9~4 (Glucon 
acetobacter entanii) fc^lfhfrl^ T'^h^9 9 — • 
7^h7tfy^>^MH-2 4 (Acetobacter altoacet 
igenes MH-24) W (»fF4«*Kty?H:FERM 

10 BP-49 1tU*te) !JS«**ixS. 

[0043] mm&<Dm&\*s m^\mmmm&^ 

15 #5>tt5«a*x.DNASrfflV^T, T-fe h^^*— JRBBft 

[0 0 4 4] MftDNA±(DM£i 1 ^7 P o^ 
— E?'JSr, T-fe h'<9 9 — JR^iTV^^Tir 

20 E?l], fllfctf^/lMltf)^;* ^KpBR322 (SSJg 
ttK) cOTVt^vy VffiffifrG^ ^7^^ KpHSG 
2 9 8 (^iijgttfij) <D#-r-?>{ ^^Mttite^, ^ 
^U f pHSG3 9 6 (SffijgttK) iDfuyJ*?*- 

25 #Ifi^7 P P^^-/^^»^)MS* 

[004 5] R3tfiiFO*BJ!art= «<7)iiffitt, Kit 
e^-Sr^r5^/^= tf— ^<**— SrT-fe h'<** — 

35 [00 46] -7;Uf — ^LTfl, pMV2 

4^ (7^7^ K • • xy/^a^ h • T y K • -^-Y 
^cry^^f^-nv^ — (Appl. Environ. Microbiol,) 5 5 
1 7 11, 1 9 8 9¥) ^pTA500 l(a), p 
T A 5 0 0 1 (b) 6 0-9 4 8 8 4 if 

40 riS*£|f<b;h„ ftfeftjfifrii*!^^ pMV L 

1 (T ^y • TVK • /^tn^/u • ^ 

^ ^ h y— (Agric. Biol. Chem. ) 5 2%, 3 12 5 
W, 1 9 8 8¥) hmfbixZo Sfc, h^^^^^V 
t L-Ctt, Mu^ I S 1 4 5 2?iif^tf btlSo 

45 [0 0 4 7] Tir JS^^/U^VTir h/^^^ 

(T^y^yu^zryyu. TyF'^tn^' ^ 
^ h y — (Agric. Biol. Chem. ) 4 9t, p. 2 0 9 1 , 
1 9 8 5^) ^^U^ h n^?U— i/B WW 
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b l J— (Biosci. Biotech. Biochem. ) , 5 8t, 9 7 
41, 1 9 9 4¥) mz£vXft?Z.kfcX'Z2>o 

[0048] t/u=— jv-mt&*^-rz>7-t hs<??— 

[004 9] f^ite^Sr^L-C^Wtt^ST^^c 

[0050] flr^tcii, Mz-iz, ^.^fc^-ftm^n-r 

tfift^DNA^HL, :©ItliDNAT'7t 

[0051] (3) imm&m 

«TCi#3IU K?igift^trg^££Sg«*L incite 
[00 5 2] *^iq^SSiigi£(C*3(t?)g^^»t4, =Be?t5 

[0 0 5 3] ^Sii L-C»4, ^a-^a-^B 

[0 0 5 4] M^itSlffi, 

ii3?3 0tt'ff4 5o i#i1fi<r> P Hi±ji^2. 5 ~ 7 c0$5 
ItfeO, 2. 7-6. 50|6H*s»*U<» 

msmmz£oxmm-rzz.t s 

US 1-3. 
[00 5 5] 



(1) StMttifi^^B-^y^ 
05 T-fe ^— • 7tfNo . 1 0 2 3 (Acetobacter 

aceti No. 1023) tfc (F E RM BP-2287) Sri 
%C5@^£-£tfYPGi&ife (3%^/U^— 0. 5% 
0. 2%#y^7°h:/) SrfflV^ 3 0"C 
X2 4WfM«*#*L-fc. «tttt«rit'C^fi' 
10 (7, 500X g> 10^) Lt8*iHfc. *fc» ft 

[0 0 5 6] *#b;ftfcd*tP>WiS#£\ *n?iiy=^ 
--> 3 >"U:.fcD«#U -toMittRWttSrJS'Cj'^K (1 
15 2, OOOXg, io5)K) L-CWe>*xfcJb8M£4> $ 
bl=«iS^« (400, ooox gl ima) 

r <£>ifcfg!&lSr 5 0 mM y is&mSiWL (pH7. 5) 

20 [0 0 5 7] ^<73!&®Lfci*;i§»£f 2 XSDS-PAG 
E&fMSWidt (0. 125MTr i s-HCI (pH 
6 . 8 ) „ 1 0 % 2 — M ercaptoethano 
1, 4%SDS, 10% Sucrose, 0. 004% 
Bromophenolblue) i^l : 1 <Dit^XM 

25 $su mmx-mtp-esftmuzmmvit. ^ty^ 

SrSDS-PAGES^ktbL-fc^ CBBMU 1 

30 ufct©-e«m^*«urv^«)^WBS*tfc. 

[00 5 8] r»i ^.tw^^StitiLTV^fc/^^KSrP 

?'Ji±Me t — A 1 a — H i s— Pro— Pr o — L e u 
35 —Leu— Hi s ~L e utfcofc, 

[0 0 5 9] JbiEwrs y®?ia?iJS:Stc:b-c^-y 

o. 1 0 2 3**»bjeSfcJ:D»fe#:DNA&ttUUM 
PSBI^P s t I Lfct»C#Lt, IMPx/n 

40 -Y^y^-^-->3>-^n^ofc 0 

[0 0 6 0] ^r<73^*, if^2. 5kbp(Ofi:fl;*^7 

iOtttBl, *»f^?-pUC 1 9©ilHB*P s 
t imWrUm^-fV—^a yu *Mjmio9# 

50 [006 1 1 5 KDN ASr*v?f ^4 
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W?\z.$. DftWrU *«>*S*> @ii:^tfc^2. 5 
kbpWPs t I Wfr^fitiSbfdo 
[00 6 2] (2) ?T2-^t£fttc'Afc :l FffiK0>m& 

[00 6 3] EyiJ#^-Ua«ro*aSEya+twH:, 
§30 1^Pj*S#^-2 0 7 SKtHTT, E?>J#-^2lw 
EilUfcJ:5*5 9 1 [HWT 5 Ki-S*- ^ 

e t-Al a -Hi s-Pro-Pro-Leu-Le 
u-His-Leu-T'fcO, $fet^*Ufc{^^ W 

[00 64] sfc, ia?ij#^- 2 iria«<75T $ / ^ia?«co 

5 3 9-4 6i31 4~3 2 \<T>2mW^<> 

ftif, ABC hyy^^-^-^^^^^ 5 

[0 0 6 5] (»£0IJ2) *0u=iW* ^/<**- • =■ 
s^W *> WfifttWIEte^ * a — =■ ^ ^ fc ^ S6a 
WRXfiT 5 / &E?"J£>2fc^ 

(1) ^DNA?^^!)- <E>f£Si 
^Vura^T-fe M^^ — • ^^—-f (Gluconacetobac 
ter entanii) (O 1 SttT?fc5Tt Y*9 9- ' h 
7t 4 (Acetobacter altoacetigenes 

MH-24) ft (PERM BP- 4 9 l) £6%g*&, 4 

0, 5 0. 2%#i>^b^) -C-3 0X; 

(7, 50 0Xg, io^) U Wbftfc 
M^it), 0-9 4 8 9*&«teM^3*l'fc* 

ifefcJ:&, Sfefe*DNAS:»»tfc. 

[0 0 6 6] iBWiifcL-CWfe^fcftftffDNAX 
tfgfcgS— TCJUffi-y-V h/^^-pMV 2 4 (7/7^ 

p . ^-^ . ji^/M o^yh • 77 K • ^ 

pjj- (Appl. Environ. Microbiol.) 5 5f, 17 1 

1, 1 9 8 9m *T, »JBR»*E c o R I (Sffiafttt 

4>f—: y3 \s (TaKaRa DNA Ligation Kit Ver. 

2, £?§3t*±SS) *rfflv^-caBBbX^A,3vr*b/<^ 
^- . iy^^-fro^feftDNA7^^7 !)-$r«f6b 

[00 6 7] (2) BH««i4*e^«>^o-=il/^ 



y^='f«»DNA7^7'7!J-*, iifttegmS 
f£l%@**T-b^Wtii5t5^V^T-fe Y*99— ' T± 
fNo. 102 3«l:i^hP*l"->3^ ^ 

5 ^ r- y — (Biosci. Biotech. Biochem. ) , 5 8#< 9 
741, 1 994¥) -e»ftte*U. 2%lfflfe, 100 
„ g /ral07yf->!J XSr^tP Y P G*^#ififc-C» 

3 0tt-4B IH** bfcc 
10 [0 0 6 8] 4Wc3o=-trl00^g/mlW7y 
t-v/y ^tpYPGigiiKSS«LT#i!U 
^e>7"7^5 KSrEHRUii:-^ #J3. 5kbpO 
E c oR I Wtf* s *n-V<fc Six-OS *K Wff^©«i 

tW?-'7tfNo. l 0 2 3t*§:2%fP^«r^ 
trY P G#»-C**^rtB»c-r5WrW-r±, S p h 1 - E c 
oR I WK-C-fcofc„ 

,[0069] d 5 IC L-CiiSmgtS&SS 1 %*£g* 
20 ^UWlH*m**V*T*b/<**-'T**No. 10 
2 3^£2%S£^*«^t>^'^t--t"5-hiSS p 
h 1 - E c o R I »fra»fett*SHMN4*efl»tf ** 

[00 70] (3) ^B-WbSntDNAifrC^ 

25 ia>ij<o*« 

30 fNo. i 02 3«c©»&-ilBW«=» BW**»W*° 

[0071] e?'J#-§- 3 fa*c<73t£Sia?iJ <pi-ii> 

§33 1 2 1 5 4tC7Wt-C, ia?iJ#^-4ir 

35 |E*bfc«fc3fc6 0 8fc«>T5 /ita-Kti*- ^ 

yy-f^*ty hro^f- 7^r$ 4 i~ 

48t319~32 6<7?2fiBffl- ; SU'CV^fc <1 

40 [0072] (^JS0»J 3 ) ttraaifc^iBftwttJie^-sr 

(i) tBisi»^*.^±5jte j ?-©««wjg^; 

, 7th-'^^- , 7tfNo. 1 0 2 3tfc£>fl?g&Wtt£ 

fiKSSSriWt UT, 01^-TP s t \^Y\^99— 
p U C 1 8 CO P s t I ^KffgCfit-m^^A/fiffi^^^^ 
^5 KpUCMl 8 lSrflBfiUyta. rcOpUCMIS 
1 (OSSittl&f- (Acetic acid resistance gene) 
50 ©iplCfiFft-fiEcoRVWIWMlt. ^9^5 KpH 
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SD2 9 8 V (Gene) , 6lt, 6 31, 198 

73=) vv»tti&e^£r^trE c o RViit 

^ffl^^fc#l^&^^7^^ KpUCMKl 8 l£}8ig 

[00 7 3] I(7)J;5iaT«lUcpUCMK18 1 
Tir • Ttf No. 1 0 2 3^1^^ 

Fn^i/-«> 3 yS ('W^IM ^V* - '<<4**r9 J 
P v 5 — • TV K • '<>f * h li — (Biosci. Biotech. 

Biochem. ),5 8^ 9 7 41, 1 9 9 4¥) "C^K(teiftr 
U ffteitt^^t^v/y5 0/i g/ml ^tpY 

*^yh>0. 2%, *3^2%, pH6. 5) THW* 

[00 7 4] WUftiftTittM Lfc*^>f V Vfitttfc^ 
f)^ffiKot^DNA^ttttSL, ftJPSBffifPs t 
I iWWr bfc«, ^S»t£fie^£^frP stlSrJti 

Lfctf ^ y ^*-*/g ytffftofc. -t 

■^>f 5/>«tt3teT»fJT" ( 1 . 6 7 k b p ) 

[00 7 5] ( 2 ) B^SglH4Se^«^o**ffiKlH4 

■to»BMWc»i-*i(BM**ril^fc. mfeKN±tt5?flfc 
2g«£5 0 /i g/m 1 O^tv^^y^DtfcYPG 
i#itfiT% *fc*<Z>5£#rC4>5T-fe V'<1?9 — • Tir^N 
o. 1 0 2 3«H4#-*--e>f ^yitt^YPGJ&it, 
3 0 < C-e2 4^r^«LT#/ci&#^Sr, 1. 5%<D§t 

Bfe* o. 0 2%^s, o. lyo^pt'ty^ 

{10. l%COg§^4r^DUfc^YPGi§ft6^^tV^ftl 
%fo«Il, *fc*»IMIWfcWYPG»lfiKt>'tn 

[0076] te*srBi 3 izTjk vtitiK mmjs9v<D^mm 

"Ctt, ^ae^FW»«ttxit*T-fe h'<^*- • Tir^N 
o. 1 0 2 3«5i*5tflBI«SS01t*«r*Ufc*^ fracas 

[oo7 7] mmm4) r± v^9- • rir^s* 
(i) rtM^#--7«^»w» 

Tir h/^^- • TtfNo, 1 0 2 3ftft*<OgfflfeW 



^p/^^nv?— (Appl. Environ. Microbiol.) 5 5 
*, 1 7 11, 1 9 8 9^1 cO^J[5gg#*P s t I 9)Wm 
fiCJfAlfc/?^-; KpABC 1 S:fE»Lfc 0 

05 [0 0 7 8] ~0Op ABC 1 £rT-fc h/^* — • Tlrf 1 
No. 1 0 2 3ffi:xl/^hp*l/-^ 3 yffi ('W* 
i^.=cv;* . /<4 -frj-? ; n v/— • TV K • 'W^S 
* h y — (Biosci. Biotech. Biochem.) , 5 8t, 9 7 
41, 1 9 94¥) ^±ot»IWE»Ufc 0 

10 lilOO/i g/ml ^TVb°vy VSl> + 2%<Oitgg5r^ 
*D bfc Y P GS5^*&«6-eSW b/c 0 

[00 7 9] l^ffi±T4fftfc7yt^>y vBtto 

15 SCl^SrfflliSLfco 

[0 0 8 0] ( 2 ) XWta^^lMkHtt 

_bta<o<t 5iwLT»&tifc:/9*s kpabci sr^-r 

STvifvy y|ffi©»Wa(H*toi^ St^SrSyjp 

20 4(D^>Sr^AUfc7C»Tir h^* — • Tir^No. 1 
0 2 3tfc<kifc»Lfco 

[0 0 8 1 ] jyfcffticte, K»3%, ^y^/U3%, 
TVt°vy VI 0 0 m g/m 1 Sr-^tPl 0 0ml OTP 
G&mzX* 3 O^-etgaiS* (l 5 0 r pm) £fT# 
25 V\ ^K^^^5c^WK^0i§fl6T^ttmSr6 6 0 

[0082] tco^m, H4i^t±5^, nmmm* 
x&3%m&t 3%=*? /—/u%mni,tzmi&xhtt%z 

30 "C, tc&7± Y'<9 9 — • Tir^No. 1 0 2 3ttt1j: 
tt«m ascitic JK. *fci»»t>«:tttt»v^i:*«flm 

fco 

[0 0 8 3] (Sft«5) T-fe • T-fe^** 

mMM4Xfcbti1iL7'7X$ Kp ABC 1 3r*-r£TV 
tfvy vWttco^KK^^oi V* V;\"<?9 — 
pMV 2 4<0*£^rt-£7cttT-fc Na*** — • Tir^N 

40 o. 1 0 2 3mkmmmmm*tt&i'Jt 0 

[0 0 8 4] AttttKMU 5 L(D^~Z/-Y— 
tt® ; BMS-0 5) £/Hl>T\ S»4%, ^9 J — 
/V3%, TVlfi/y VI 00 g/m 1 Sr^tf 2 LOT 
PGi^ltfiiwT, 3 0t, 3 0 0 rpm, 0. 1 5 v vm 
45 ^il^iSH ^ ^^^T^V^, ^Kte^tTut*^^^ 

[0 0 8 5] 
[SE1] 
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mm c%) 


(OD660/h r) 


3imm& 

(%/h r ) 


(hr) 




8. 4 


0. 0 0 5 7 


0.014 


19 0 




10.6 


0. 0 0 9 7 


0. 026 


16 0 



[00 8 6] * 1 (OmSkfrb. »WE«»0**, *J» 

asms*, w:«^5a«, mmmmm^ 

[0 0 8 7] (^JS0ij6) ^uayrt • ^ 10 

( 1 ) i? • T-fc^<?»mE» 

WBftWffiSe^ ?r^^l^ifi- S: P C R jfelw ± 0 *« 
U -t^tt*#biXfcit«llf^S:B a raH I , E c o R 
I -CSWrU -<D*rtf &SW«— h;w<^* 
— pMV2 4 (7/7^ K't^'xy/qa^yh. 
7yK'W^P/MtD^- (Appl. Environ. Micro 20 
biol.) 5 5t, 1 7 11, 1 9 8 9*F) tf)fBIPKB3RB 
araHI-Ec oR I «Wf*Bffi»-lf * S Kp 

ABC 1 1 Srf^»Lfco 
[0 0 8 8] PCRjfettAffW^ttJSfc^J: 

tt^^i (E?«Jtf5) sr>*^-r^-2 (ia 

^J#-^6) S:/HV^\ KOD-Plus- (m^lS^ttM) & 
ffifflU T!Ei"5PCR#fe#tJ:"CPCRS:IIJ6bfco (PCR^ 
m 9 4t 15f>\ 60t 3 0&\ 6 8t 2#£:1 30 

[00 8 9] roOp ABC 1 1 £Tir b/^^ — • Tir 
fNo. 1 0 2 3fttC^U^ hn^lz-v/gyft (/M 

^Mi- (Biosci. Biotech. Biochem. ) , 5 8t, 35 
9 7 41, 1 9 9 4¥) \ZXoXmWUmVtz 9 
tfctSfi 100/i g/m I (DT^fi/V >-RX*2%<DWt&l 

SEQUENCE LISTING 
<110> Mitsukan Group Corporation 

<120> Acetic acid resistance gene, acetic acid bacteria 
transformed with said gene, and , the method for 
producing vineger using said acetic acid bacteria 

<130> P02-0012 

<140> 

141> 

160> 6 

<170> Patentln Ver. 2. 0 
<210> 1 
<211> 2414 
<212> DNA 



[0090] a*a»*±-e4wufcr^trs/y ^mm<D 

[0 0 9 1 ] ( 2 ) ^«^^CO^Ktt 

±iaco<t9truT#?>n^7^^ Kp abc 1 1 &m 

2 4co^$r*AUfc7c;ftTir h^*- • TtfNo. 
1 0 2 3«£JfctfcLfco 

[00 9 2] ft»ft ff»3%, oi^y-yU3%, 
yi00/i g/m 1 Sr^tPl 00ml <DYP 
GmmzX, 3 OtT«i|i ( 1 5 0 r pm) Srff* 
V\ *TO«^fc^«^B»l^#»W*W*:6 6 0 
n mldJSIt SKJtflf Sr«3t^-5 r t T?Jfc« bfc c 
[0 0 9 3] ^o^m, EI 5 ± 5 te, 
t?li3%ftKt 3%^^/— ^S:W!)Pbfcitifi"etJtK 

-C, TcWT-fe b'<* ' T±^-N o . 1 0 2 3&X\± 

fc. 

[0 0 9 4] 

[0 0 9 5] 
[E?|J*] 
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<213> Acetobacter aceti 

<220> 

<221> CDS 

05 

<222> (301).. (2073) 
<400> 1 

gctcgcgtac ccgggcgwtc ctctagagtc atcaaccttg gcccaggtgg ggatggcata 60 
caggcggtgg cggaaattac ctcatctttc agtgtgccgg ttatatacgt aacggcgtat 120 
ccagaacgtt tgctaactgg ggaaaccatg gagcccagtt ttgttattac caagccgttt 180 
gaccccctta cccttgctgt tgcaacgtat caggcagtaa gcagcgcacg cacacaggcc 240 
gtataagcaa aaaagcggcc tccatttcca gttctacaaa acggattatt tttttccagc 300 
atg gcg cat cct ccc ctt ctt cat ctt cag gac att act ctt tea tta 348 
Met Ala His Pro Pro Leu Leu His Leu Gin Asp lie Thr Leu Ser Leu 

15 10 15 

gga ggg aac ccg ctg ctg gat ggc gec ggt ttt gec gtt ggg cgt ggt 396 
Gly Gly Asn Pro Leu Leu Asp Gly Ala Gly Phe Ala Val Gly Arg Gly 

20 25 30 

gag cgc etc tgc ctt gtg ggg cga aac ggt teg gga aag tec ace ctg 444 
Glu Arg Leu Cys Leu Val Gly Arg Asn Gly Ser Gly Lys Ser Thr Leu 

35 40 45 

etc aaa att get gcg ggt gtt att cag cca gat teg ggg tct gtg ttt 492 
Leu Lys lie Ala Ala Gly Val lie Gin Pro Asp Ser Gly Ser Val Phe 
50 55 60 



gtc cag ccc ggt get tec ctg cgc tat ctg ccg cag gag ccg gat tta 540 
Val Gin Pro Gly Ala Ser Leu Arg Tyr Leu Pro Gin Glu Pro Asp Leu 
65 70 75 80 

age get tat gee aca acg gcg gat tac gtt gtg ggc cag att gga gac 588 
Ser Ala Tyr Ala Thr Thr Ala Asp Tyr Val Val Gly Gin lie Gly Asp 

85 90 95 

ccg gat atg gca tgg cgc gee acg cca ttg ctg gat get ctg ggc ctg 636 
Pro Asp Met Ala Trp Arg Ala Thr Pro Leu Leu Asp Ala Leu Gly Leu 

100 105 110 

aca ggt agg gaa age acg caa aat ctt tea ggc ggt gaa ggt egg cgt 684 
Thr Gly Arg Glu Ser Thr Gin Asn Leu Ser Gly Gly Glu Gly Arg Arg 

115 120 125 

tgt get att get ggt gta ttg gcg gcg gec ccc gat gtg ctg ctg ctg 732 
Cys Ala lie Ala Gly Val Leu Ala Ala Ala Pro Asp Val Leu Leu Leu 

130 135 140 

gat gag ccc ace aac cat ctg gat atg cct acc att gaa tgg ttg gag 780 
Asp Glu Pro Thr Asn His Leu Asp Met Pro Thr He Glu Trp Leu Glu 
145 150 155 160 

cgt gaa ctg ctg age ctt ggc gee atg gta att ate age cat gat agg 828 
Arg Glu Leu Leu Ser Leu Gly Ala Met Val lie He Ser His Asp Arg 

165 . 170 175 

egg ctg ctt tec acc ctt tea cgt tct gtt gtg tgg ctg gat egg ggt 876 



50 
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924 



Arg Leu Leu Ser Thr Leu Ser Arg Ser Val Val Trp Leu Asp Arg Gly 

180 185 190 

gta acc cgc agg ctt gat gaa gga ttt gga agg ttt gaa gcc tgg cga 
Val Thr Arg Arg Leu Asp Glu Gly Phe Gly Arg Phe Glu Ala Trp Arg 

195 200 205 

gag gag gtt ctg gaa cag gaa gag cgt gat gcg cat aaa ctg gac egg 972 
Glu Glu Val Leu Glu Gin Glu Glu Arg Asp Ala His Lys Leu Asp Arg 

210 215 220 

aaa ate gcg egg gaa gaa gac tgg atg cgt tat ggc gta acg gcg cgc 
Lys He Ala Arg Glu Glu Asp Trp Met Arg Tyr Gly Val Thr Ala Arg 
225 230 235 240 

cgc aaa cgc aat gta cgc cgt gtg egg gaa eta gca gat ttg cgc aca 
Arg Lys Arg Asn Val Arg Arg Val Arg Glu Leu Ala Asp Leu Arg Thr 

245 250 255 

gcc cgt aag gag gcc att egg gca ccc ggc acc ctt acc ttg aac acg 1116 
Ala Arg Lys Glu Ala He Arg Ala Pro Gly Thr Leu Thr Leu Asn Thr 

260 265 270 

cag ctg egg cca cat cgc aag ctg gtg get gtg gcc gaa gat att agt 
Gin Leu Arg Pro His Arg Lys Leu Val Ala Val Ala Glu Asp lie Ser 

275 280 285 

aag gca tgg ggt gaa aag cag gtt gtt cgc cat ttg gac ctg cgc att 
Lys Ala Trp Gly Glu Lys Gin Val Val Arg His Leu Asp Leu Arg He 



1020 



1068 



1164 



1212 



1260 



290 295 300 

tta cgt gga gac egg ctt ggt att gtg ggg gcc aat ggt gca ggc aaa 
Leu Arg Gly Asp Arg Leu Gly He Val Gly Ala Asn Gly Ala Gly Lys 
305 310 315 320 

acc aca ttg ttg egg atg eta aca ggg ctg gac caa ccc gat agt ggc 1308 
Thr Thr Leu Leu Arg Met Leu Thr Gly Leu Asp Gin Pro Asp Ser Gly 

325 330 335 

aca ate tea ctt ggt cct tec ctt aat atg gtc acg ctg gat cag cag 1356 
Thr He Ser Leu Gly Pro Ser Leu Asn Met Val Thr Leu Asp Gin Gin 

340 345 350 

cga cgt acc ctg aac ccg gaa cgc aca eta gcc gat acc ttg aca gaa 1404 
Arg Arg Thr Leu Asn Pro Glu Arg Thr Leu Ala Asp Thr Leu Thr Glu 

355 360 365 

ggc gga ggc gat atg gtg cag gtt ggc acg gaa aag cgc cac gtt gtg 1452 
Gly Gly Gly Asp Met Val Gin Val Gly Thr Glu Lys Arg His Val Val 

370 375 380 

ggg tat atg aaa gac ttt ctg ttt egg cca gaa cag gca cgc aca ccc 1500 
Gly Tyr Met Lys Asp Phe Leu Phe Arg Pro Glu Gin Ala Arg Thr Pro 
385 390 395 400 

gta agt gcc ctt tct ggc ggg gag cga ggg egg tta atg ctg gca tgc 1548 
Val Ser Ala Leu Ser Gly Gly Glu Arg Gly Arg Leu Met Leu Ala Cys 
405 410 415 



gca ttg gcc aag ccc tec aac ctg ctg gtg ctg gat gaa ccc acc aat 1596 
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Ala Leu Ala Lys Pro Ser Asn Leu Leu Val Leu Asp Glu Pro Thr Asn 

420 425 430 

gat ctg gat ctg gaa aca ctg gat att ttg caa gac atg etc gec agt 
Asp Leu Asp Leu Glu Thr Leu Asp lie Leu Gin Asp Met Leu Ala Ser 

435 440 445 

tgt gaa ggc aca gtg ctg ctt gta age cat gat cgt gat ttt ctg gat 
Cys Glu Gly Thr Val Leu Leu Val Ser His Asp Arg Asp Phe Leu Asp 

450 455 460 

egg gtt gca aca tec gtc ttg gcg aca gag gga gat ggc aac tgg ata 
Arg Val Ala Thr Ser Val Leu Ala Thr Glu Gly Asp Gly Asn Trp He 
465 470 475 480 

gaa tat get ggc gga tac agt gac atg ctg get cag egg cac cag aaa 
Glu Tyr Ala Gly Gly Tyr Ser Asp Met Leu Ala Gin Arg His Gin Lys 

485 490 495 

ccg ttg aca acg gec tct gtg gtg gaa aac gaa ccc aca aaa ccc aaa 
Pro Leu Thr Thr Ala Ser Val Val Glu Asn Glu Pro Thr Lys Pro Lys 

500 505 510 

gag aca act get gcg cgt ggc ccg ace aaa aag ctg agt tat aag gac 
Glu Thr Thr Ala Ala Arg Gly Pro Thr Lys Lys Leu Ser Tyr Lys Asp 
515 520 525 



1644 



1692 



1740 



1788 



1836 



1884 



1932 



cag ttt gcg ctg gat aat ctg ccc aag gaa atg gaa aag ctg gaa gca 
Gin Phe Ala Leu Asp Asn Leu Pro Lys Glu Met Glu Lys Leu Glu Ala 

530 535 540 

cag get gec aac tgc gtg aaa aac tgg cag ate cag att tat atg gaa 
Gin Ala Ala Asn Cys Val Lys Asn Trp Gin He Gin He Tyr Met Glu 
545 550 555 560 

aaa ace ccg cgc agt ttg aga aac ttt egg ctg att tac aga age teg 
Lys Thr Pro Arg Ser Leu Arg Asn Phe Arg Leu He Tyr Arg Ser Ser 

565 570 575 

aaa caa age tgg cag aat ctg aag aac get ggc tgg aac tgg aaa 
Lys Gin Ser Trp Gin Asn Leu Lys Asn Ala Gly Trp Asn Trp Lys 

580 585 590 

tgaagegaga agccctacag gecaactaag geaaegctat ttttcggtga accgcactct 2133 
tgcaggcggg tgggtgcaat gcctatgttt tggcatgetc tgttttactg gttctcttta 2193 
taagcgcacc cttcctgctg gcagtctggc attgettgee tttctgagcg tggcacacat 2253 
tgcattcgcg caggatadac ccgccgctgc agtctcccta tagtgagtcg tattacgegt 2313 
tctaacgaat ccatatgact wtgtagaccc tctagagtcg acctgcaggc atgeaagett 2373 
yccctatagt gagtegtatt agagcttggc gtaatgcatg a 2414 



1980 



2028 



2073 



<210> 2 
<211> 591 
<212> PRT 

<213> Acetobacter aceti 
<400> 2 

Met Ala His Pro Pro Leu Leu His Leu Gin Asp He Thr Leu Ser Leu 

1.5 10 15 

Gly Gly Asn Pro Leu Leu Asp Gly Ala Gly Phe Ala Val Gly Arg Gly 
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20 25 30 

Glu Arg Leu Cys Leu Val Gly Arg Asn Gly Ser Gly Lys Ser Thr Leu 

35 40 45 

Leu Lys He Ala Ala Gly Val lie Gin Pro Asp Ser Gly Ser Val Phe 

50 55 60 

Val Gin Pro Gly Ala Ser Leu Arg Tyr Leu Pro Gin Glu Pro Asp Leu 
65 70 75 80 

Ser Ala Tyr Ala Thr Thr Ala Asp Tyr Val Val Gly Gin He Gly Asp 

85 90 95 

Pro Asp Met Ala Trp Arg Ala Thr Pro Leu Leu Asp Ala Leu Gly Leu 

100 105 110 

Thr Gly Arg Glu Ser Thr Gin Asn Leu Ser Gly Gly Glu Gly Arg Arg 
115 120 125 



15 



Cys Ala He Ala Gly Val Leu Ala Ala Ala Pro Asp Val Leu Leu Leu 

130 135 140 

Asp Glu Pro Thr Asn His Leu Asp Met Pro Thr He Glu Trp Leu Glu 
145 150 155 160 

Arg Glu Leu Leu Ser Leu Gly Ala Met Val He He Ser His Asp Arg 

165 170 175 

Arg Leu Leu Ser Thr Leu Ser Arg Ser Val' Val Trp Leu Asp Arg Gly 

180 185 190 

Val Thr Arg Arg Leu Asp Glu Gly Phe Gly Arg Phe Glu Ala Trp Arg 

195 200 205 

Glu Glu Val Leu Glu Gin Glu Glu Arg Asp Ala His Lys Leu Asp Arg 

210 215 220 

Lys He Ala Arg Glu Glu Asp Trp Met Arg Tyr Gly Val Thr Ala Arg 
225 230 235 240 

Arg Lys Arg Asn Val Arg Arg Val Arg Glu Leu Ala Asp Leu Arg Thr 

245 250 255 

Ala Arg Lys Glu Ala He Arg Ala Pro Gly Thr Leu Thr Leu Asn Thr 

260 265 270 

Gin Leu Arg Pro His Arg Lys Leu Val Ala Val Ala Glu Asp lie Ser 



275 280 285 

Lys Ala Trp Gly Glu Lys Gin Val Val Arg His Leu Asp Leu Arg lie 

290 295 300 

Leu Arg Gly Asp Arg Leu Gly He Val Gly Ala Asn Gly Ala Gly Lys 
305 310 315 320 

Thr Thr Leu Leu Arg Met Leu Thr Gly Leu Asp Gin Pro Asp Ser Gly 

325 330 335 

Thr He Ser Leu Gly Pro Ser Leu Asn Met Val Thr Leu Asp Gin Gin 

340 345 350 

Arg Arg Thr Leu Asn Pro Glu Arg Thr Leu Ala Asp Thr Leu Thr Glu 

355 360 365 

Gly Gly Gly Asp Met Val Gin Val Gly Thr Glu Lys Arg His Val Val 
370 375 380 
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Gly Tyr Met Lys Asp Phe Leu Phe Arg Pro Glu Gin Ala Arg Thr Pro 
385 390 395 400 

Val Ser Ala Leu Ser Gly Gly Glu Arg Gly Arg Leu Met Leu Ala Cys 

405 410 415 

Ala Leu Ala Lys Pro Ser Asn Leu Leu Val Leu Asp Glu Pro Thr Asn 
420 425 430 



Asp Leu Asp Leu Glu Thr Leu Asp He Leu Gin Asp Met Leu Ala Ser 

435 440 445 

Cys Glu Gly Thr Val Leu Leu Val Ser His Asp Arg Asp Phe Leu Asp 

450 455 460 

Arg Val Ala Thr Ser Val Leu Ala Thr Glu Gly Asp Gly Asn Trp lie 
465 470 475 480 

Glu Tyr Ala Gly Gly Tyr Ser Asp Met Leu Ala Gin Arg His Gin Lys 

485 490 495 

Pro Leu Thr Thr Ala Ser Val Val Glu Asn Glu Pro Thr Lys Pro Lys 

500 505 510 

Glu Thr Thr Ala Ala Arg Gly Pro Thr Lys Lys Leu Ser Tyr Lys Asp 

515 520 525 

Gin Phe Ala Leu Asp Asn Leu Pro Lys Glu Met Glu Lys Leu Glu Ala 

530 535 540 

Gin Ala Ala Asn Cys Val Lys Asn Trp Gin He Gin lie Tyr Met Glu 
545 550 555 560 

Lys Thr Pro Arg Ser Leu Arg Asn Phe Arg Leu lie Tyr Arg Ser Ser 

565 570 575 

Lys Gin Ser Trp Gin Asn Leu Lys Asn Ala Gly Trp Asn Trp Lys 
580 585 590 



30 



<210> 3 
<211> 2160 
<212> DNA 

<213> Gluconacetobacter entanii 

<220> 

<221> CDS 

<222> (331).. (2154) 
<400> 3 

atcttgtggc caaggaattc atcgcagccc aggatcctga aaatcccggc gtgctgatcc 60 
tctcccgcct tgccggggcg gcaaagcagc ttgaggccgc cctgctggtc aacccgctgg 120 
atcatgacgg catggccgat gcgctggaac gcgcgctggc catgtcgccc gaggaacggc 180 
gcgaacgctg gcaggcatgc tggaacagca ttgccaaccg tacggccctt ggctgggggc 240 
tgtcgttcct gaacatcctt gaaaacgcga agcggcgtta agccccacac cagccttgcg 300 
cacggggtgg ttgagaatac ataagtgggc atg gcc tea cct ccc ctt ctt etc 354 

Met Ala Ser Pro Pro Leu Leu Leu 
1 5 

ctt cag gat ate acc ctg acc ctt ggc ggc gcg ccg ctg etc aat ggc 402 
Leu Gin Asp lie Thr Leu Thr Leu Gly Gly Ala Pro Leu Leu Asn Gly 
10 15 20 
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gcg ggc ttc ggc gtt ggc cct ggc gag cgc gtc tgc ctt gtc ggg cgc 
Ala Gly Phe Gly Val Gly Pro Gly Glu Arg Val Cys Leu Val Gly Arg 
25 30 35 40 

aat ggc tgt ggc aag tec acc ctg ctg cgc ate gcg gcg ggt gag ata 
Asn Gly Cys Gly Lys Ser Thr Leu Leu Arg lie Ala Ala Gly Glu He 

45 50 55 

cag gee gat gac ggc acc gtt ttt gtc cag ccc ggc acc acc gtg cgc 
Gin Ala Asp Asp Gly Thr Val Phe Val Gin Pro Gly Thr Thr Val Arg 

60 65 70 

tac ctg ccg cag gaa ccc gac ctg teg ggc ttt gac acc acg ctg gat 
Tyr Leu Pro Gin Glu Pro Asp Leu Ser Gly Phe Asp Thr Thr Leu Asp 

75 80 85 

tac gtc cgc gcg ggc atg ggg ccg ggc gac ccg gaa tac cgc gee gaa 
Tyr Val Arg Ala Gly Met Gly Pro Gly Asp Pro Glu Tyr Arg Ala Glu 

90 95 100 

ctg ctg ctg acc gaa ctg ggg ctg. aac ggc acg gaa gac ccg gee acc 
Leu Leu Leu Thr Glu Leu Gly Leu Asn Gly Thr Glu Asp Pro Ala Thr 
105 110 115 120 

ctg teg ggc ggg gaa gcg egg cgc tgc gcg ctg gee cgc gee ctt gcg 
Leu Ser Gly Gly Glu Ala Arg Arg Cys Ala Leu Ala Arg Ala Leu Ala 
125 130 135 



450 



498 



546 



594 



642 



690 



738 



ccc gaa ccc gac ctg ctt ttg ctg gac gaa ccc acc aac cac ctg gac 
Pro Glu Pro Asp Leu Leu Leu Leu Asp Glu Pro Thr Asn His Leu Asp 

140 145 150 

atg ccc acc att gaa tgg ctg gaa cgt gaa ctg ctg teg ctg tea teg 
Met Pro Thr He Glu Trp Leu Glu Arg Glu Leu Leu Ser Leu Ser Ser 

155 160 165 

gee atg gtc ate ata age cat gac cgc agg ctg ctg gaa acg ctg teg 
Ala Met Val He He Ser His Asp Arg Arg Leu Leu Glu Thr Leu Ser 

170 175 180 

cgt teg gtc gtg tgg ctg gac egg ggt gtc acc cgc agg ctg gat cag 
Arg Ser Val Val Trp Leu Asp Arg Gly Val Thr Arg Arg Leu Asp Gin 
185 190 195 200 

ggc ttc gee egg ttc gag aca tgg cgc gag gaa gtg ctg gag cag gaa 
Gly Phe Ala Arg Phe Glu Thr Trp Arg Glu Glu Val Leu Glu Gin Glu 

205 210 215 

gag cgc gac age cac aag ctg gac cgc cag ate gcg cgt gag gaa gac 
Glu Arg Asp Ser His Lys Leu Asp Arg Gin He Ala Arg Glu Glu Asp 

220 225 230 

tgg atg cgt tac ggc gtg acc gcg egg cgc aag cgc aat gtc cgc cgc 
Trp Met Arg Tyr Gly Val Thr Ala Arg Arg Lys Arg Asn Val Arg Arg 

235 240 245 

gtg get gaa ctg gee gaa ctg cgc aat acc cgt cgc acc gee ata agg 



50 



786 



834 



882 



930 



978 



1026 



1074 



1122 
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Val Ala Glu Leu Ala Glu Leu Arg Asn Thr Arg Arg Thr Ala lie Arg 

250 255 260 

cag ccc ggc ggc ctg aag atg gaa gcc cgc gaa age gac ctg teg ggc 1170 

Gin Pro Gly Gly Leu Lys Met Glu Ala Arg Glu Ser Asp Leu Ser Gly 
265 270 275 280 

aag ctg gtt gcg gtg gca gaa gat atg tea cgc gcc tat gac cct gcc 1218 

Lys Leu Val Ala Val Ala Glu Asp Met Ser Arg Ala Tyr Asp Pro Ala 

285 290 295 

cac ccg gtg gtc age cat- ctg gac ctg cgt gtc ctg cgc ggg gac egg 1266 

His Pro Val Val Ser His Leu Asp Leu Arg Val Leu Arg Gly Asp Arg 

300 305 310 

ctg ggg ate gtg ggg gcc aat ggc gcg ggc aag age acc ctg ctg cgc 1314 

Leu Gly He Val Gly Ala Asn Gly Ala Gly Lys Ser Thr Leu Leu Arg 

315 320 325 

ctg ctg acg gga ctg gac agg ccg gat tec ggc acc ate aat ate ggc 1362 

Leu Leu Thr Gly Leu Asp Arg Pro Asp Ser Gly Thr lie Asn lie Gly 

330 335 340 

age gcg etc aat gtc gtc aca ctg gac cag cag cgc cgc teg ctt gat 1410 

Ser Ala Leu Asn Val Val Thr Leu Asp Gin Gin Arg Arg Ser Leu Asp 
345 350 355 360 

ccc gac acc acg ctg gcg gat acg ctg acg ggc ggc ggc ggg gac atg 1458 

Pro Asp Thr Thr Leu Ala Asp Thr Leu Thr Gly Gly Gly Gly Asp Met 



365 370 375 

gtg cag gtt ggc aat gag aaa cgc cat gtc ate ggc tac atg aag gac 1506 

Val Gin Val Gly Asn Glu Lys Arg His Val lie Gly Tyr Met Lys Asp 

380 385 390 

ttc ctg ttc cgc ccc gaa cag gcg cgt acc ccg gtg ggc gtg ctg teg 1554 

Phe Leu Phe Arg Pro Glu Gin Ala Arg Thr Pro Val Gly Val Leu Ser 

395 400 405 

ggg ggg gag cgc tgg egg etc atg ctg gcc tgc gcg ctg gcg egg ccg 1602 

Gly Gly Glu Arg Trp Arg Leu Met Leu Ala Cys Ala Leu Ala Arg Pro 

410 415 420 

tec aac ctg ctg gtg ctg gac gag ccg acc aac gac ctt gac ctt gaa 1650 

Ser Asn Leu Leu Val Leu Asp Glu Pro Thr Asn Asp Leu Asp Leu Glu 
425 430 435 440 

acg etc gac ctg ctg cag gac atg ctg gcc age tat tec ggc acg gtg 1698 
Thr Leu Asp Leu Leu Gin Asp Met Leu Ala Ser Tyr Ser Gly Thr Val 

445 450 455 

ctg ctg gtc age cat gac cgt gac ttc etc gac egg gtc gcc tec tec 1746 
Leu Leu Val Ser His Asp Arg Asp Phe Leu Asp Arg Val Ala Ser Ser 

460 465 470 

ate ctg atg gcg gaa ggc ggc gga aag tgg gtg gaa tat gcc ggt ggc 1794 

lie Leu Met Ala Glu Gly Gly Gly Lys Trp Val Glu Tyr Ala Gly Gly 

475 480 485 



tac age gac atg ctg gcc cag egg cag gac gcc aca ctg gcc gcc cgc 
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Tyr Ser Asp Met Leu Ala Gin Arg Gin Asp Ala Thr Leu Ala Ala Arg 

490 495 500 

ccc egg cag gac cgc gcg gaa acc aca ccg gec aga acc gat gtg acc 1890 

Pro Arg Gin Asp Arg Ala Glu Thr Thr Pro Ala Arg Thr Asp Val Thr 

505 510 515 520 

ccg tec tec tec ccc egg cag ccc gcg cgc aag atg teg tac aag gac 1938 

Pro Ser Ser Ser Pro Arg Gin Pro Ala Arg Lys Met Ser Tyr Lys Asp 

525 530 535 

aag cac gcg ctg gaa cag eta ccc aag cag atg gcg gcg ctg gag acg 1986 

Lys His Ala Leu Glu Gin Leu Pro Lys Gin Met Ala Ala Leu Glu Thr 

540 545 550 

gaa ate gag cgc ctg cgc gec ate ctg tec gac ggg ggc ctg tat gcg 2034 

Glu He Glu Arg Leu Arg Ala He Leu Ser Asp Gly Gly Leu Tyr Ala 

555 560 565 

cgc gac ccc gee acc ttt acg gee gee acc acg gcg ctg gaa aag gca 2082 

Arg Asp Pro Ala Thr Phe Thr Ala Ala Thr Thr Ala Leu Glu Lys Ala 

570 575 580 

gag gec gac ctg acg gcg gcg gaa gaa egg tgg ctg gaa etc gaa atg 2130 

Glu Ala Asp Leu Thr Ala Ala Glu Glu Arg Trp Leu Glu Leu Glu Met 

585 590 595 600 



ctg cgc gag acg ctt cag tct tec tgaacg 2160 
Leu Arg Glu Thr Leu Gin Ser Ser 
605 



<210> 4 
<211> 608 
<212> PRT 

<213> Gluconacetobacter entanii 
<400> 4 

Met Ala Ser Pro Pro Leu Leu Leu Leu Gin Asp lie Thr Leu Thr Leu 

15 10 15 

Gly Gly Ala Pro Leu Leu Asn Gly Ala Gly Phe Gly Val Gly Pro Gly 

20 25 30 

Glu Arg Val Cys Leu Val Gly Arg Asn Gly Cys Gly Lys Ser Thr Leu 

35 40 45 

Leu Arg He Ala Ala Gly Glu He Gin Ala Asp Asp Gly Thr Val Phe 

50 55 60 

Val Gin Pro Gly Thr Thr Val Arg Tyr Leu Pro Gin Glu Pro Asp Leu 
65 70 75 80 

Ser Gly Phe Asp Thr Thr Leu Asp Tyr Val Arg Ala Gly Met Gly Pro 
85 90 95 



Gly Asp Pro Glu Tyr Arg Ala Glu Leu Leu Leu Thr Glu Leu Gly Leu 

100 105 110 

Asn Gly Thr Glu Asp Pro Ala Thr Leu Ser Gly Gly Glu Ala Arg Arg 

115 120 125 
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Cys Ala Leu Ala Arg Ala Leu Ala Pro Glu Pro Asp Leu Leu Leu Leu 

130 135 140 

Asp Glu Pro Thr Asn His Leu Asp Met Pro Thr lie Glu Trp Leu Glu 
145 150 155 160 

Arg Glu Leu Leu Ser Leu Ser Ser Ala Met Val He He Ser His Asp 

165 170 175 

Arg Arg Leu Leu Glu Thr Leu Ser Arg Ser Val Val Trp Leu Asp Arg 

180 185 190 

Gly Val Thr Arg Arg Leu Asp Gin Gly Phe Ala Arg Phe Glu Thr Trp 

195 200 205 

Arg Glu Glu Val Leu Glu Gin Glu Glu Arg Asp Ser His Lys Leu Asp 

210 215 220 

Arg Gin He Ala Arg Glu Glu Asp Trp Met Arg Tyr Gly Val Thr Ala 
225 230 235 240 

Arg Arg Lys Arg Asn Val Arg Arg Val Ala Glu Leu Ala Glu Leu Arg 
245 250 255 



Asn Thr Arg Arg Thr Ala He Arg Gin Pro Gly Gly Leu Lys Met Glu 

260 265 270 

Ala Arg Glu Ser Asp Leu Ser Gly Lys Leu Val Ala Val Ala Glu Asp 

275 280 285 

Met Ser Arg Ala Tyr Asp Pro Ala His Pro Val Val Ser His Leu Asp 

290 295 300 

Leu Arg Val Leu Arg Gly Asp Arg Leu Gly He Val Gly Ala, Asn Gly 
305 310 315 320 

Ala Gly Lys Ser Thr Leu Leu Arg Leu Leu Thr Gly Leu Asp Arg Pro 

325 330 335 

Asp Ser Gly Thr He Asn He Gly Ser Ala Leu Asn Val Val Thr Leu 

340 345 350 

Asp Gin Gin Arg Arg Ser Leu Asp Pro Asp Thr Thr Leu Ala Asp Thr 

355 ' 360 365 

Leu Thr Gly Gly Gly Gly Asp Met Val Gin Val Gly Asn Glu Lys Arg 

370 375 380 

His Val He Gly Tyr Met Lys Asp Phe Leu Phe Arg Pro Glu Gin Ala 
385 390 395 400 

Arg Thr Pro Val Gly Val Leu Ser Gly Gly Glu Arg Trp Arg Leu Met 



40 

405 410 415 

Leu Ala Cys Ala Leu Ala Arg Pro Ser Asn Leu Leu Val Leu Asp Glu 

420 425 430 

Pro Thr Asn Asp Leu Asp Leu Glu Thr Leu Asp Leu Leu Gin Asp Met 

435 • 440 445 

Leu Ala Ser Tyr Ser Gly Thr Val Leu Leu Val Ser His Asp Arg Asp 

450 455 460 

Phe Leu Asp Arg Val Ala Ser Ser He Leu Met Ala Glu Gly Gly Gly 
465 470 475 480 

Lys Trp Val Glu Tyr Ala Gly Gly Tyr Ser Asp Met Leu Ala Gin Arg 
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485 

Gin Asp Ala Thr Leu Ala Ala Arg 
500 

Thr Pro Ala Arg Thr Asp Val Thr 
515 520 
Ala Arg Lys Met Ser Tyr Lys Asp 

530 535 
Lys Gin Met Ala Ala Leu Glu Thr 
545 550 



490 495 
Pro Arg Gin Asp Arg Ala Glu Thr 
505 510 
Pro Ser Ser Ser Pro Arg Gin Pro 
525 

Lys His Ala Leu Glu Gin Leu Pro 
540 

Glu He Glu Arg Leu Arg Ala lie 
555 560 



Leu Ser Asp Gly Gly Leu Tyr Ala Arg Asp Pro Ala Thr Phe Thr Ala 

565 570 575 

Ala Thr Thr Ala Leu Glu Lys Ala Glu Ala Asp Leu Thr Ala Ala Glu 

580 585 590 

Glu Arg Trp Leu Glu Leu Glu Met Leu Arg Glu Thr Leu Gin Ser Ser 
595 600 605 



<210> 5 
<211> 30 
<212> DNA 

<213> Artificial sequence 
<220> 

223> Discription of Artificial sequence: primer 
<400> 5 

tgaacatcct tgaattcgcg aagcggcgtt 



<210> 6 
<211> 27 
<212> DNA 

<213> Artificial sequence 
<220> 

223> Discription of Artificial sequence: primer 



<400> 6 

acggatccag gcgtccggcc tgatcat 

[0 0 9 6] 
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